Experimental evidence and theoretical discussion for long-term oscillations of phosphofructokinase in a compartmentalized system.
The activity of rabbit muscle phosphofructokinase (EC 2.7.1.11) has been followed as a function of time under conditions where the enzyme is separated from the bulk solution by an inert membrane. An enzymatic coupling assay allows continuous measurement of the variations in NADH concentration, which is directly related to the enzyme catalytic activity. For given concentrations of substrates (ATP and Fru6P) in the outside reservoir and a given ratio between diffusion coefficients of both substrates, the activity of phosphofructokinase exhibits an oscillatory behavior during a period of about 5 h. The phenomenon is explained in terms of coupling between diffusion of metabolites and non-linear enzyme reaction.